Polyvalent synthetic vaccines: relationship between T epitopes and immunogenicity.
Three different synthetic polyvalent vaccines have been constructed by conjugating four synthetic peptides without any carrier protein. The peptides were copy fragments of two bacterial antigens (Streptococcus pyogenes M protein and diphtheria toxin), two parasitic antigens (circumsporozoite protein of Plasmodium falciparum and Plasmodium knowlesi), and one viral antigen (hepatitis B surface antigen). Outbred guinea-pigs immunized with polyvalent vaccine containing streptococcal, diphtheric, P. knowlesi and hepatitis peptides raised high specific antibody response against the four specificities. Individual T cell analysis demonstrated that hepatitis peptide bears T dominant epitope. A similar immune response was obtained with a second polyvalent vaccine where the P. knowlesi peptide had been replaced by the P. falciparum peptide. In both experiments the malarial peptides behave like pure B epitopes. Prediction of immunodominant helper T-cell antigenic sites were performed with the five peptides using computer algorithm. Hepatitis and diphtheric peptides were selected whereas the streptococcal peptide was rejected although it can experimentally contain a T epitope. To confirm this result animals were immunized with a third polyvalent vaccine which does not contain the hepatitis peptide. No T cell proliferation or antipeptide antibodies were detected. These results demonstrate that the cooperative immune response requires a certain degree of antigenic complexity for the induction of antibody response.